Résumé. 2014 Abstract. 2014 The dynamic Stark effect (Autler-Townes splitting and radiative shift) of a J = 0 ~ J = 1 optical transition have been investigated. The barium atomic beam is illuminated by a strong pump beam, resonant or slightly non-resonant with the BaI resonance line (03BB = 5 535 Å) ; the fluorescence induced by a weak probe beam is detected versus the probe frequency. With linear polarizations for the two beams one deals either with a two-level (parallel polarizations) or with a three-level system (perpendicular polarizations). In the latter case and for small detunings of the pump beam, the Autler-Townes doublet has been observed. For large detunings of the pump beam a single, shifted resonance has been obtained with both polarization settings. In the three-level case the observation of the passage from the Autler-Townes situation to the light-shift situation, is reported. The corresponding calculations are presented; a particular attention is paid to the case of large detunings for the pump beam (light-shift situation). The evolution calculated for the resonance curve (position and relative intensities of the peaks) when the relative polarization directions are changed is consistent with the experimental data.
Autler-Townes splitting has been observed for atoms at rest (atomic beam experiment) [4] and for Dopplerbroadened systems [5] . The spectral analysis of resonance fluorescence under strong monochromatic excitation has led to the observation of the expected triplet structure [6] . The optical light-shifts have also received some attention from experimentalists who have either observed the shift itself or used its properties for applications [7, 8] .
Let (Fig. 1 ). The choice of the probe polarization thus makes possible, for large detunings of the pump beam, the observation of a transition with only one shifted level or with the two levels shifted. Fluorescence detection has been used in the experiment rather than absorption detection [11] and this leads to some differences as shown in the theoretical investigation. In the absorption case, the density matrix element of interest (optical coherence) appears in the first order of the development in the probe electric field powers, while in the fluorescence case, the corresponding elements (populations and Hertzian coherences) appears in the second order. This leads to some additional, dispersion shaped, resonance terms discussed in the theoretical section of the paper ; these terms arise when the angle 0153 of the polarization directions of the two beams differs from 0 or n/2.
2. The a.c. Stark effect : theoretical investigation in a J = 0 +-+ J = 1 transition. - [12, 13] (Fig. 1) ; the corresponding spectra shows two symmetrical peaks separated by the Rabi frequency 2 P2 (Fig. 3) . When b2 increases, one of the peaks increases and approaches the unperturbed resonance position while the other one decreases drastically and goes away from this position (Fig. 3) .
For large values of the detuning, one gets a single Under the conditions b2 &#x3E; 03B22 &#x3E; Tb the resonance shape is actually given by the simplified expression :
Using the exact expression for A, one gets resonance curves which are similar for Ô2 = 0 to that previously shown by Mollow [14] and by Wu et al. [11] , taking into account that in our particular case we consider fluorescence rather than absorption for detection. The corresponding curves are not given in the present paper since it has not been possible to obtain the corresponding experimental curves ; they can be found in part in [15] . As the experiment was made for a nonresonant strong beam, we have calculated the corresponding curve (Fig. 4) which shows a single shifted résonance ; the shift is nearly equal to 2 d. This corresponds to the fact that the probe beam is sensitive to the combined shifts of levels bo and c (Fig. 1) The corresponding spectrum, under light-shift conditions (03B42&#x3E; /03B22 r b) is similar to that obtained for LF(e45) (Fig. 4) , with, as expected, the same relative amplitude of the two peaks. (Fig. 5 ). - The atomic beam apparatus and the dye lasers are the same as in the previous experiment on the optical Hanle effect (light-shift induced zerô-field level crossing) [8, 16] .
The barium atomic beam is crossed at right angle by two counter propagating light beams produced by c.w. single mode dye lasers operating at 03BB, = [17] this also provides a frequency calibration.
Let us point out now two limiting characteristics of the experiment. First, we had to work with natural barium which includes undesirable isotopes. However, under our polarization conditions, the 138Ba resonance line is much more intense than the 8 other components which are all located on the high frequency side [17] . Negative values of the detuning Ô2 have been used for the experiment and the presence of the other isotopes does not prevent the observation of the expected phenomena.
Another point is that we use Gaussian beams. Even with a probe beam smaller than the pump beam, one has to deal with a non-uniform power density at the interaction region. The effective Rabi frequency values are spread over a certain range and this results mainly in a broadening of the shifted resonances (Fig. 6 For increasing values of 03B42, one gets a large peak coming closer to the unperturbed atomic line position (this position is obtained from the reference spectrum) and a small peak going away from this position. For large values of Ô2, only one peak could be detected ; this peak is just the light-shifted resonance. The observed evolution is in complete agreement with the theoretical prediction (Fig. 3) . On figure 6, one also sees an additional and small peak at the unperturbed atomic line position. This unexpected signal is probably due to spurious fluorescence light coming from a part of the atomic beam not illuminated by the strong laser beam. It has been considerably reduced to get the spectra of figure 6 by adding very small slits just before the photomultiplier (Fig. 5) . Figure 6 clearly illustrates the relation between the Autler-Townes effect and the radiative shift effect ; to our knowledge this is thé first observation in the optical range of the continuous passage from one effect to the other.
This could not be obtained in the previous experimental investigations of the Autler-Townes effect in atomic beams [4] since the probe transition in the previous experiment occurs between levels normally not populated in the absence of the strong beam. The evolution of the doublet for non-zero detunings strongly differs in this case [4, 10] from that corresponding to our situation (three-level system with a common, populated, lower level for the two transitions).
We have measured the optical light-shift for différent values of the detuning 82 in order to check experimentally the 1/03B42 law. The results are given on figure 7 . The observed shifts appear to be proportional to 1/03B42 except for the lowest values of the detuning (03B42/2 03C0 750 MHz). The slope of the straight line of figure 7 gives a coefficient of proportionality of (270 MHz)2 between the observed shift and l/Ô2' figure 6 for large b2 values, a single peak shifted of d from the reference position ; this corresponds to the observation of the shift of the c level (Fig. 1) .
For parallel polarizations of the two beams (a = 0°) a single peak is also obtained and the corresponding shift is approximately twice as large as in the a = 900 case. As discussed previously this corresponds to the observation of the combined shifts of the levels c and bo (Fig. 1) . Apart from a rather poor resolution in the experimental spectra, the agreement with the theoretical predictions is good.
For intermediate values of a, one gets more or less an unresolved superposition of the a = Oo and of the a = 90U spectra. The linewidth (mainly due to the power inhomogeneity of the strong beam) is too large to resolve the a = 45° and ce = 300 spectra (Fig. 8) 
